Distinct mechanisms underlie sperm-induced and protease-induced oolemma block to sperm penetration.
Fertilization of a mouse egg results in modification of the cytoplasmatic membrane (oolemma) which makes fusion with additional sperm impossible. CD9 is a transmembrane protein reported to be responsible for gamete fusion. Since the molecular mechanism of zygote membrane modification after fertilization remains unknown, we were interested to check whether lack of CD9 is the reason for non-penetrability of zona-free zygotes. We wanted also to determine the effect of different methods of zona pellucida removal on the presence of CD9 on the surface of unfertilized eggs and their ability to be fertilized afterwards. We demonstrated that CD9 is present on the surface of both zygotes and parthenogenotes. We showed also that the treatment of eggs with pronase completely removes CD9 from the membrane of eggs making them infertile. Eggs treated with chymotrypsin and acid Tyrode still posses CD9 on their surface and remain fertile. The results of our experiments indicate that modification of the zygote oolemma does not involve a lack of CD9. We cannot exclude however, that the amount of CD9 decreases after fertilization. In addition, our studies indicate that the previously reported infertility of eggs treated with different proteases may result from the decrease or removal of CD9 and probably other proteins responsible for gamete fusion from the surface of eggs.